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$N=\{1,2, \ldots, n\}$ $n$ , $N$ ( )
, $v:2^{N}arrow \mathrm{R}$ . , $v(\emptyset)=0$ .
$N$ , $N$ , $\Gamma^{N}$
. , , $v(\{i\})=v(i),$ $S\cup\{i\}=S\cup i,$ $S\backslash \{i\}=S\backslash i$ .
$S$ $N$ , $i\in S$ $si=1$ $i\not\in S$
$si=0$ $n$ 2 $\{0,1\}^{n}$ $\epsilon$ – .
, $[0,1]$n s , s
$[1, 5]$ . s\sim $i$ . $N$
, $\xi$ : $[0,1]^{n}arrow \mathrm{R}$ . $\Delta^{N}$
.
. $S\subseteq N$ , $e^{S}$ , $i\in S$ $(e^{S})_{1}=1$ ,
$i\not\in S$ $(e^{S})_{i}=0$ . $e^{\phi}=(\mathrm{O}, \ldots, 0)$ $e^{N}=(1, \ldots, 1)$ $0$




( ) , ( )
. , , .
– , ,
$F\subseteq 2^{N}$ ([2]). ,
. , , ,
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. ,
.
1 $[0,1]^{n}$ $F$ , $N$
:
$0\in F,$ $1\in F$
, l=eN\epsilon F , \xi \in \Delta N
, \xi (N) .
, .
2 $N$ $F$ 3 ( $0,1$
) ,





, $0=e^{\emptyset}\text{ }1=e^{N_{\text{ }}}$
.
3 $N$ $F$ , $F$ $\{s^{0}, s^{1}, \ldots s^{l}\}$
, $s^{0}=0,$ $\epsilon^{l}=!$ , $s^{k}\leq s^{k+1}(k=0, \ldots, l-1)$ . $s^{k}$ $s^{k+1}$
, – .
$\{s^{k}\}$ ( 1 ). Branzei [4] ,
(Path) ,
, .
2 $F$ $N$ ,
. , . $F$
$\mathcal{L}(F),$ $\mathcal{M}(F)$ .
3 $E=\{e^{S}|S\subseteq N\}$ ,
$N$ $\Pi(N)$ 1 1 .
, ,
, .
4 $N$ $F$ , $F$ ,
$\sigma:[0,1]arrow F$ $\{\sigma(t)|0\leq t\leq 1\}$ .













(1 ) , $\supset$ ,
, Shapley , Banzhaf , \tau , . ,
1 . , $n$
( ) .
, .





. , Branzei [3, 4, 5] ,
, , $[12, 13]$ [7] ,
8 .
Branzei [4] , , path
solution .
$\{s^{k}\}$ , $I_{i}=\{k|s_{i}^{k+1}-s_{i}^{k}>0\}$ .
6 $\xi\in\Delta^{N}$ $F$ ,
$i$ $\{s^{k}\}$
$\mu(\xi, \{s^{k}\})=\sum_{k\in I:}[\xi(s_{1}^{k}, \ldots, s_{i}^{k+1}, \ldots, s_{n}^{k})-\xi(s_{1}^{k}, \ldots, s_{i}^{k}, \ldots, s_{n}^{k})]$
. ( $\mu_{1}(\xi,$ $\{s^{k}\}),$ $\ldots$ , $(\xi,$ $\{s^{k}\})$ ) $\{s^{k}\}$ $\xi$ .
, $k\in$ , $j\neq i$ , $s_{j}^{k+1}=s_{j}^{k}$
, $\xi(s^{k+1})-\xi(s^{k})$ .
7 $\xi\in\Delta^{N}$ $F$ , $L(F)=\{\{s^{1k}\}, \ldots, \{s^{lk}\}\}$
$p=(p_{1}, \ldots,P\mathrm{t})\geq 0,$ $l=|\mathcal{L}(F)|,$ $\sum_{j=1}^{l}p_{j}=1$ , ,
$\psi_{1}^{\mathrm{p}}$. $( \xi, F)=\sum_{j=1}^{l}p_{j}\mu(\xi, \{j^{k}\})$
89
$F$ $\xi$ $i$
. $\psi^{p}(\xi, F)=(\psi_{1}^{p}(\xi, F),$ $\ldots,$ $\psi_{n}^{p}(\xi, F))$ $F$ $\xi$
.
$\psi^{p}(\alpha\xi+\beta\eta, F)=\alpha\psi^{p}(\xi, F)+\beta\psi^{\mathrm{p}}(\eta, F),$ $\forall\xi,$ $\eta\in\Delta^{N},$ $\forall\alpha,\beta\in \mathrm{R}$
. $\{s^{k}\}$ , $k\in I_{1}$ $\xi(s^{k})=$
$\xi(s^{k+1})$ $i$ $F$- , ,
O . , {8k} ,
$\xi(1)-\xi(0)=\sum_{k=0}^{l-1}(\xi(\epsilon^{k+1})-\xi(s^{k}))=\sum_{1=1}^{n}\sum_{k\epsilon I:}(\xi(s^{k+1})-\xi(s^{k}))=\sum_{i=1}^{n}\mu(\xi, \{s^{k}\})$
. , $($ \xi , $F)=\xi_{1}(1)$ ,
. .
1 $\xi\in\Delta^{N}$ $F$ , $\mathcal{L}(F)=\{\{s^{1k}\}, \ldots, \{s^{\mathrm{t}k}\}\}$
p $=(p_{1}, \ldots,p\iota)\geq 0,$ $l=|\mathcal{L}(F)|,$ $\sum_{j=1}^{l}p_{j}=1$ , ,





$\{\epsilon^{k}\}$ . 2 $s^{k}$ $s^{k+1}$
$J_{k}=\{i\in N|s_{1}^{k+1}.>s^{k}.\cdot\},$ $k=0,$ $\ldots,$ $l$
. , $s^{k}$ $s^{k+1}$ \xi (sk+l)-
$\xi(s^{k})$ . $n=3$ $\xi(s)=s_{1}s_{2},$ $s^{k}=(0,0,0),$ $s^{k+1}=(_{2’ l’ \mathfrak{T}}^{111})$
, Jk={1,2,3} , 3 .
$\epsilon_{+J}^{k}$
$(\epsilon_{+J}^{k})_{i}=$ $\mathrm{i}\mathrm{f}i\not\in J\mathrm{i}\mathrm{f}i\in J$
,
$\overline{J}_{k}=\cup\{i\in N|\exists J\subseteq N : \xi(\epsilon_{+(J\cup\{:\})}^{k})\neq\xi(s_{+J}^{k})\}$
. i , 2
$t_{1}( \xi, \epsilon^{k})=\frac{s_{i}^{k+1}-s_{1}^{k}}{\sum_{j\epsilon J_{k}}\epsilon_{j}^{k+1}-s_{j}^{k}}.(\xi(s^{k+1})-\xi(s^{k}))$
90
. i
$\nu_{i}(\xi, \{s^{k}\})=\sum_{k:J_{k}\ni i}t_{i}(\xi, s^{k})$
. $(\nu_{1}(\xi, \{s^{k}\}), \ldots, \nu_{n}(\xi, \{s^{k}\}))$ $\{s^{k}\}$ $\xi$ .
8 $\xi\in\Delta^{N}$ $F$ , $\mathcal{M}(F)=\{\{s^{1k}\}, \ldots, \{\epsilon^{mk}\}\}$
$q=(q_{1}, .2\cdot, q_{m})\geq 0,$ $m=|\mathcal{M}(F)|,$ $\sum_{j=1}^{m}q_{j}=1$, ,
$\Psi_{1}^{q}.(\xi, F)=\sum_{j=1}^{m}q_{j}\nu_{1}(\xi, \{d^{k}\})$
$F$ $\xi$ $i$
. $\Psi^{q}(\xi, F)=(\psi_{1}^{q}(\xi, F),$ $\ldots,$ $\Psi_{n}^{q}(\xi, F))$ $F$ $\xi$ .
3 . , F- i
$F$- – , $\{\epsilon^{k}\}$ , $i\not\in$
$\forall k$ .
2 $\xi\in\Delta^{N}$ $F$ , $\mathcal{M}(F)=\{\{s^{1k}\}, \ldots, \{s^{lk}\}\}$
$q=(p_{1}, \ldots,p\iota)\geq 0,$ $m=|\mathcal{M}(F)|,$ $\sum_{j=1}^{m}qj=1$, ,
\Phi q(\xi , F) , , ,
3 .
, F ,
. , \mbox{\boldmath $\sigma$} i , \xi
. .
9 $\xi\in\Delta^{N}$ $\sigma$ , $\sigma(t)\in F$ ,
$\xi$ 8: ($s:=0$ , $si=1$ )






$\chi_{\mathrm{n}}(\xi, \sigma)$ $\sigma$ $\xi$ .
4 , .
$\rho$ t=p( ( $\rho(0)=0,\rho(1)=1$) $\sigma^{j}(t)=\sigma(\rho(t’))$
, $\mu|(\xi, \sigma’)=\mu(\xi, \sigma)$ , .
10 $\xi\in\Delta^{N}$ $F= \bigcup_{j=1}^{l}\sigma^{j}$ ,




. ’ $($ \xi , $F)=(\phi^{\mathrm{p}}(\xi, F),$ $\ldots$ , $($ \xi , $F)$ ) $F$
$\xi$ .
$\phi^{\mathrm{p}}(\alpha\xi+\beta\eta,F)=\alpha\phi^{\mathrm{p}}(\xi, F)+\beta\phi^{p}(\eta, F),$ $l\alpha,\beta>0$
. 8 $\frac{\partial\xi(s)}{\partial s_{i}}=0$




3 $\xi\in\Delta^{N}$ $F= \bigcup_{j=1}^{l}\sigma^{j}$ ,
$F$ $p=(\mathrm{p}_{1}, \ldots,p\iota)\geq 0$ , ’ $($\xi , $F)$ ,
, , 3 .





. , $v$ $\xi_{v}$
,
$\xi_{v}(e^{S})=v(S),$ $\forall S\subseteq N$
.
, $E=\{e^{S}|S\subseteq N\}$
. $v$ $\xi_{v}$ $E$ , $v$
. , 3 $E$ $N$
1 1 . .
4 $v$ $\xi_{v}$ ,
$E$ $v$ 1 1
.
, . ,
\Gamma N $2^{n}$ –1 . –
$u\tau(T\neq\emptyset)$ . , $T\subseteq N,T\neq\emptyset$ ,
$u_{T}(S)=\{$




$v= \sum_{\emptyset\neq T\subseteq N}d_{T}(v)u\tau$
. $d\tau(v)$ ,
$d_{T}(v)= \sum_{s\subseteq T}(-1)^{|T|-|S|}v(S)$ .
, $v$ $T$ (Harsanyi) . $d_{0}(v)=0$
, $v= \sum_{T\subseteq N}d_{T}(v)\mathrm{u}_{T}$ ,
.
, , , $\Gamma^{N}$
$\text{ }\Delta^{N}\text{ }g\text{ }$. g(v) ,
$\xi_{v}$ . $g$ , $\alpha,$ $\beta\in \mathrm{R},$ $v,$ $w\in\Gamma^{N}$ $\xi_{\alpha v+\beta w}=\alpha\xi_{v}+\beta\xi_{w}$
,
$\xi_{v}=\sum_{T\underline{\mathrm{C}}N}d_{T}(v)\xi_{u_{T}}$
. , ([8, 10, 11]). , $i\in T$
$(s_{|T})_{i}=\epsilon_{i}$ , $(s_{|T})_{i}=0$ $\mathrm{V}$- . V-
, (Owen [9]) Loviz (Lov\’asz[6])
.




$\sigma(t)=(t, \ldots,t),$ $0\leq t\leq 1$
. , mv F , $\frac{\partial m_{v}(s)}{\partial s_{i}}=$
$\sum_{T\ni:}d_{T}(v)\prod_{j\in T,j\neq i}s_{j}$
$\phi_{i}(m_{v}, F)=\int_{0}^{1}\frac{\partial m_{v}(t}{\partial s_{i}},\ldots$
‘
$t)_{dt}= \int_{0}^{1}\sum_{T\ni i}d_{T}(v)t^{|T|-1}dt=\sum_{T\ni i}\frac{d_{T}(v)}{|T|}$
, v Shapley . Shapley
Owen ,
.
, . , $\{s^{0},$ $\epsilon^{1},$ $\ldots,$ $s^{\iota}\rangle,$ $s^{k}=(r_{k}, \ldots,r_{k})$









, Shapley . Shapley
. , , $n=2$ $\xi_{u_{N}}(s)=s_{1}s_{2}^{2}$ ,
$\phi_{1}(\xi_{u_{N}}, F)=\int_{0}^{1}t^{2}dt=\frac{1}{3}$ , (\xi uN’ $F$) $= \int_{0}^{1}2t^{2}dt=\frac{2}{3}$
, Shapley . , , Shapley
– . ,
.
– . $\pi\in \mathrm{I}\mathrm{I}(T)$ $N$ , $s\in[0,1]^{n}$
.
$(s^{\pi})_{i}=\{$
$s_{\pi(:)}$ , if $i\in T$
$s_{i}$ , if $i\not\in T$ .
11 $F$




12 $v\in\Gamma^{N}$ $\xi_{v}$ , $T\subseteq N,$ $T\neq\emptyset$
$\xi_{\mathrm{u}_{T}}(s^{\pi})=\xi_{\mathrm{u}_{T}}(\epsilon),$ $\forall\pi\in\Pi(T)$
, .
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